ABSTRACT: These studies address monolinguals' and bilinguals' processing of categories, in order to examine the relationship between concepts and linguistically encoded classes. We focus on cases in which two languages differ in their conceptual lexicalization and breadth of application, specifically where one language has a single word (e.g., dedo in Spanish) that corresponds to two contrasting words in another language (e.g., English finger and toe).
Introduction
Categorization is an essential aspect of cognition, with recent research suggesting that categories are acquired through interaction of human cognition with the surrounding environment and culture -a linguistically mediated process that results in different encoding across languages.
The relationship between language and cognition is placed into focus when examining crosslinguistic differences, and category acquisition poses a challenge to learners of two languages or a second language who have to manage two different, potentially conflicting semantic stores, while maintaining a single conceptual system.
The present study focuses on the influence of the semantic-conceptual mapping and linguistic labelling on category boundaries. To address this question, we examine the performance in a category membership judgment task of speakers of distinct languages (Study 1) and of bilingual versus monolingual speakers (Study 2). distinguished three types of categories: a) classical categories (the group can be defined by necessary and sufficient conditions, and word meaning maps onto a coherent conceptual space, e.g., reloj in Spanish, covering all timepieces (WATCHes and CLOCKs); b) radial categories, which have a core meaning or application (e.g., leg for human LEGs) that is also extended, by analogy or metaphorical extension, to applications beyond items that share common properties (e.g., leg for a table LEG); and c) homonyms, wherein two unrelated meanings are designated by the same word form (e.g., bat for a baseball BAT and for the flying mammal BAT); with homonyms, semantic-conceptual links are virtually absent. The study showed interference in classical categories in early bilinguals, which could be taken as evidence that cross-linguistic influence in category boundaries is modulated by the links between conceptual and semantic information. The researchers suggest that in the process of restructuring category boundaries in L2 learning, the type of category seems to matter. If the L2 makes a more fine-grained distinction than the L1, and the language learner has to differentiate aspects of a category that were not distinguished in the L1, this will be easier if the words involve conceptually distant members. If, on the other hand, the L2 collapses a distinction that is made in the L1, this may be easier in relation to words that involve items that are close in the conceptual space (see Gathercole, Stadthagen-González, Pérez-Tattam, & Yavaș, in submission, for discussion) . Other researchers have also suggested that late bilinguals may have special difficulties in mastering the semantic conventions of the L2 words if they become fossilized at an immature stage at which the L2 meanings are still mediated via the L1 translations (Jiang, 2000) .
Thus, the semantic systems of bilingual speakers might have an effect on the organization of the semantic-cognitive system. It has also been suggested that just the very fact of being bilingual may have an effect on the cognitive systems of bilinguals. Given that being a bilingual generally involves frequent switching between languages and inhibiting the irrelevant language in given linguistic contexts, bilingualism has been associated with enhanced domain-general cognitive control. Such advantage has been reported in tasks that require executive functioning (Costa, Hernández, & Sebastián-Gallés, 2008 )--specifically, inhibitory control, goal maintenance or task-set switching, such as in the Simon task (Bialystok, Poarch, Luo, & Craik, 2004) , Stroop test (Hernández, Costa, Fuentes, Vivas, & Sebastián-Gallés, 2010) or Flanker task (Luk, De Sa, & Bialystok, 2011) . Reports differ, however, on the evidence of the extent of this advantage and on whether it is restricted to control or applies in a more domain-general fashion (Duñabeitia et al., 2014; Gathercole et al., , 2014 Hilchey & Klein, 2011; Paap & Greenberg, 2013; Valian, 2015; Paap, Johnson, & Sawi, 2015) . Study 2 was designed to explore the question of whether the mere fact of being bilingual could affect performance on semantic categorization tasks of the type discussed here.
The present research
The studies presented here address three questions. The first question was whether category membership and treatment of category boundaries are influenced by the nature of their language-specific semantic-conceptual links, and the second whether online presentation of a linguistic cue (a label) for a category facilitates or alters category membership judgments. To answer the first question, the studies used distinct types of categories that, in two contrasting languages, involved four types of categories involving distinct semantic-conceptual mapping patterns. We divide categories into four types: classical categories, homonyms, radial taxonomic categories and radial categories with thematic links (see section on linguistic stimuli below).
Regarding the second question (on the influence of the presence of a label on categorization), we examined performance in two groups: one group of participants was presented with labelled category exemplars, and another group viewed unlabelled category exemplars. In the first study, English and Catalan speakers viewed labels in their respective languages; in the second study, Spanish monolinguals and bilingual Catalan-Spanish speakers viewed labels in Spanish.
The third question asked whether the simple fact of being bilingual affects the performance of bilingual speakers, in comparison with monolingual speakers, in a task in which the category boundaries did not differ --i.e., one in which the bilinguals and monolinguals are tested on the same language. This is addressed in Study 2.
Study 1
The first study examined category membership judgments across categories that differ in their semantic-conceptual mapping (classical, radial, homonyms) in Catalan and English. Half of the participants viewed labels for the categories, while the other half did not.
Design
The study used 24 categories. In half of them, the English name for the category (e.g. nail) translated into two Catalan words (ungla -finger nail, clau -metallic pin), so that the English category had a wider scope than either of the Catalan categories. In the other half, the Catalan category (e.g. banc) had two English translations (bank, bench), so that it was the Catalan category that had a wider scope. Following Gathercole and Moawad (2010) , we divided the 24 categories into four types: Classical, Homonyms, Radial Taxonomic and Radial Thematic (see Table 1 ).
Classical categories.
These are categories that can be defined in terms of necessary and sufficient sets of defining features. For example, Catalan dit = both fingers and toes: [+part of body, +appendix at allow us to compare items along a range of semantic-conceptual relations, from classical on one end, to radial, to homonymic, in order to examine the interplay between conceptual and semantic mechanisms. The full set of linguistic stimuli is shown in Appendix A.
[INSERT TABLE 1 ABOUT HERE]
Non-Linguistic stimuli.
In each of 24 trials, participants first viewed a picture depicting the category ("the referent"), followed by six pictures of potential category members. The task consisted of deciding which of the six pictures belonged to the category. Half of the participants viewed the name of the category written underneath the referent picture.
Trial stimuli
The stimuli depicting potential category members consisted of six images arranged in 3 columns and 2 rows on the screen. The items in the upper row were marked with the letters 'A' 'B' 'C', and those in the lower row were marked with the letters 'D' 'E' 'F'. In half of the trials, the images were drawings, whereas in the other half they were photographs, but pictures and photographs were never combined in any trial. The trial choices consisted of 6 variants. One picture showed the same type of object as the referent (a different image of an object of the same kind -e.g., if the referent was a door key, this variant was a different door key). This picture was coded as T1 (target one), corresponding to the same application of the word within the category as the initial target stimulus. The second picture ('T2') was another object that can be named by the label in the wider language but not in the narrower language (e.g. for 'key', a computer key is an appropriate referent in English, but not in Catalan). In the third and fourth images, items that were taxonomically related ('being of the same kind') to T1 and T2 were presented (these were coded as Tax1 and Tax2). And in the fifth and sixth pictures, items that were thematically related to T1 and T2 were presented. These are referred to below as Them1 and Them2, respectively. A typical arrangement of the pictures is shown in Figure 1 . The location of the six trial choices in the A to F positions was balanced across stimuli.
[ INSERT FIGURE 1 ABOUT HERE ]
Participants
Thirty Catalan speakers (mean age 20.7 years, SD=0.82), and thirty English speakers (mean age=20.1 years, SD=0.45) took part in the first study. All of the Catalan speakers were Catalan-Spanish bilinguals, a fact not relevant to this first study, but relevant to the second study.
All participants were undergraduate psychology and education students, recruited at the University of the Balearic Islands (Mallorca, Spain) and Bangor University, Wales, UK. All participants had passed university entry exams that require high proficiency in oral and written aspects of their languages, so proficiency across language groups was deemed equivalent (see Costa, Miozzo & Caramazza, 1999; Colomé, 2000 , for studies using a similar rationale).
Participation was voluntary. Information about language use and proficiency was obtained via a language background questionnaire (See appendix C). All participants in the Catalan-speaking group reported being native speakers of Catalan, and using Catalan at least 50% of the time relative to Spanish. English participants reported using English 100% of the time. Half of the participants in each language group were randomly assigned to the 'no label' condition and half were assigned to the 'label' condition.
Procedure
In each of the 24 trials, participants saw an image depicting a category exemplar for 2000 ms. (with or without a label, depending on the group), followed by a blank screen (500 ms.) and then six more images depicting category members and distractors. Participants were asked to look carefully at the pictures and select those items that were 'like' the category exemplar (see figure 2 ). Responses were made by pressing the DFGHJK keys on a computer keyboard (which had been relabelled with stickers on the keyboard as ABCDEF, to match the items on screen).
Participants were encouraged to make their choices as quickly as possible, since time for their responses was limited to 6 seconds in each trial. Before starting the task, participants completed three practice trials, to ensure that participants understood that the task consisted in choosing items 'like' the category exemplar.
[INSERT FIGURE 2 ABOUT HERE]

Predictions
We hypothesised the following possible outcomes. First, in relation to the question of access to the linguistic labels for categories: If when making their 'similarity' judgments, participants are basing their judgments entirely on accessing the word form for the category, whether or not they are presented with a label naming the category, we would expect speakers to choose both referents of a category (T1 and T2) when their language had wider scope, and only the T1 referent when their language had narrower scope. Furthermore, if speakers' judgments are based entirely on access to lexical labels, no differences are expected across category types.
Alternatively, if participants are not basing their similarity judgments on the word for the category, we expected responses to be less in conformity with the categories of the language spoken. This would mean that responses would be based entirely on conceptual factors, and might result in primarily choosing T1 referents and lower numbers of T2 referents, even in the wide categories.
Second, in relation to the presence of labels: If the presence of a label influences performance, speakers may make choices that are more in conformity with their language when a label is present than when it is not.
Third, in relation to the type of category: If the nature of the mapping between the linguistic category and the conceptual space matters for performance, then those category types that involve items that are closer in the conceptual space should elicit distinct patterns of response from those that involve items that are far apart in the conceptual space. The specific prediction would be the greater choice of both T1 and T2 in relation to classical categories than in radial categories, and greater choice of both items in relation to the radial categories than in homonymic categories.
Fourth, if there is an interaction of these factors, there should be evidence of the influence of a combination of factors, with no one single factor accounting for 100% of the patterns of response.
And, finally, we did not anticipate differences in accuracy between the language groups.
Both language groups were tested in their native language, so the effects of language-specific width and of the presence of labels should be similar in the two groups.
Results
Participants' responses were examined in two different sets of analyses. The first set analysed the pattern of target choices (choosing items that were deemed 'like' the category exemplar, T1 and/or T2). The second set analysed the choice of items other than targets (Tax1, Tax2, Them1 and Them2), 'overextensions'. The latter set of analyses revealed minimal overextensions (from 0.06 to 0.81 per cell), and the choices were likely influenced by the patterns of choices in relation to T1 and T2 (e.g., if they chose both targets, they may have been less likely to choose distractor items than if they chose only one of the targets), so we will not discuss these here. The results are shown in Appendix B, however, for the reader's information.
Analysis of scores in relation to target referents
In 'wide' category trials, we considered a response correct if the participant chose both T1 and T2. In 'narrow' category trials, the response was correct if participants chose T1 only. Note that when a category was 'wide' in one language, it was 'narrow' in the other language. A data set was obtained from the behavioural responses of the participants and a repeated measures ANOVA was performed with 4 factors: language group and label group (between-subjects) and width and category type (within-subjects).
The analysis revealed main effects of category type, F(3,171)=7.338, p<.001, width, F(1, 57)=303.2, p < .001, and label, F(1,57)=7.7, p = .007. The effect of category type revealed that performance on classical (1.62) and radial taxonomic (1.62) categories was higher than that on homonymic (1.40) and radial thematic categories (1.36), .001 < ps < .027, pairwise comparisons with Bonferroni correction. The effect of width revealed higher scores in the narrow categories (2.24) than in the wide categories (0.76). And scores in the label condition were higher (1.62) than those in the no label condition (1.38).
In addition, the analysis also revealed significant interaction effects of Category Type x Width, F(3, 171) (1,57)=6.00, p = .017. While the two language groups performed at a comparable level in the narrow cases (2.23 Catalan, 2.13 English), the Catalan group had higher scores in the wide context than the English group (0.87 Catalan, 0.20 English).
Summary, Target Referent Scores
These results can be summarized as follows. First, the general results showed that performance overall was better on the Classical and Radial Taxonomic categories than on the Homonym and Radial Thematic categories, that performance was generally better on narrow categories (in which only one target is an appropriate referent) than on the wide categories (in which two targets were appropriate referents), and that labels in general aided performance.
However, the interactions and the examination of the performance on the individual category types revealed some important qualifications of these general patterns. First, better performance on the narrow than on the wide categories held for every category type except for classical categories. That is, for all category types except the classical categories, the narrow categories were easier than the wide categories. In the classical categories, in contrast, there was no significant difference in performance by width. Second, the presence of labels mattered for all category types except homonyms. This means that language influenced decisions on choices in most cases--i.e., the labels generally served to provide some "nudge" towards choosing in conformity to the linguistic categories--but not with homonyms. In fact, the only factor that affected performance on the homonyms was width.
The analyses also revealed that there were some differences between the two language groups. The English speakers had higher scores than the Catalan speakers in relation to radial taxonomic categories, but the Catalan speakers had higher scores than the English speakers in relation to the classical categories and the radial thematic categories. Visual inspection of the data suggests that the advantage of the English speakers in the radial taxonomic categories held across the conditions (except the narrow, label condition). In contrast, the analyses showed that the advantage of the Catalan speakers in the radial thematic contexts held particularly in the wide conditions; and visual inspection of the classical data suggests a similar advantage for the Catalan speakers in wide contexts there and also in the no label condition.
We had hypothesised that a strict linking of the items with the linguistic categories of the language would have led to uniform performance across categories. This was not what was found. We had also hypothesized that strict adherence to perceptual or conceptual similarity would have led to poorer performance across the board in the wide categories. While performance in the wide categories was, in general, certainly inferior to that in narrow categories, this was not true in the case of the classical categories. We had also hypothesized that if labels aided performance, they would do so across the board. Again, this was not the case; labels made no difference in the homonym cases.
The results here favour a mixed account. The fact that wide categories were generally hard indicates that the choice of referents was based on adherence to similarity of attributes and favoured those that were most similar to the initial referent --i.e., T1 responses. The exception was in the case of classical items, where speakers chose T2 quite often in the wide cases, so much so that performance in the wide cases was not significantly different from that in the narrow cases. This was especially true of the Catalan speakers, who also chose some T2 referents in the radial thematic cases.
In addition, the mere presence of a label influenced choices, in the direction of responses more in conformity with the linguistic categories. This was true for all category types except the homonyms. This indicates that the label alone was not sufficient to elicit judgments of "similarity".
We had also hypothesized that the two language groups would perform similarly. This was not wholly true. Whereas their general performance was similar, English speakers had higher scores in the radial taxonomic cases than the Catalan speakers, and Catalan speakers had higher scores in the classical and radial thematic cases --as noted, especially in relation to the wide conditions. One possible explanation for the differences may have to do with the particular items studied. Recall that what for Catalan speakers was wide was for the English speakers narrow, and vice-versa. It could simply be that there could have been some difference in the difficulty of the items across the languages. Thus, for example, in the classical cases, what was wide in Catalan might have somehow been "easier" than what was wide in English in the corresponding cases. Alternatively, it might be that there are aspects of the structure of each language, or of the cultures in which they are embedded, that make each group of speakers attend differently to the types of categories tested, leading the Catalan speakers to be more attentive to the categories tested in the classical and radial thematic cases, and the English speakers to be more attentive to the categories tested in the radial taxonomic cases. For example, it might simply be that the wide classical and radial thematic items in Catalan are more frequent than the corresponding words in English, and perhaps the English items in the radial taxonomic cases are more frequent than the corresponding words in Catalan. Or, for example, gendered endings in Catalan may highlight the recurrence of the same word across the relevant wide instances, whereas such a grammatical feature is not available in English to emphasize such multiple usage. The notion that linguistic factors can affect other cognitive domains is not new: Much work within the framework of the linguistic relativity hypothesis (Lucy, 1992) has explored the interaction between linguistic representations and perception, such as the effects of terminology on the perception of color (Berlin & Kay, 1969; Athanasopoulos, 2009 ), or of shape (Boutonnet, Dering, Viñas-Guasch & Thierry, 2013) . Additionally, there is empirical evidence that patterns of lexicalization (e.g. spatial and event conceptualization) affect the way speakers recall and describe events (tight vs. loose containment relations, absolute vs. relative coordinate systems, manner vs. end point of motion (see Choi, 2006; Majid, Bowerman, Kita, Haun, & Levinson, 2004) . Likewise, studies have shown that the presence of a language-inherent classifier system affects speakers' judgments of similarity--for instance, by categorizing objects in terms of substance and not shape in cases where the classifier places emphasis on substance (Zhang & Schmitt, 1998) .
A third plausible explanation for the differences in performance might have to do with the fact that the Catalan speakers were all bilingual. It might be that the fact of being bilingual somehow raised awareness of or attention to the categories here, especially the wide categories.
In bilinguals, successful acquisition of both languages requires increased awareness of the category boundaries, and research in developmental psychology suggests that acquiring category boundaries is not a trivial task. As Gathercole & Moawad (2010) point out, even monolingual children make errors of over-and under-extension when learning the category system of their language (Bowerman, 1996) and L2 speakers never attain the same accuracy determining category boundaries as native speakers . Continuous exposure to conflicting conceptual-semantic systems from an early age would therefore entail enhanced attentional or cognitive control, respective to monolinguals who are exposed to a single unambiguous semantic-conceptual mapping. In the present studies, this advantage would be more prominent in wide categories, where lexical-semantic conventions contradict conceptual information, and enhanced attention to category boundaries is required. Along these lines, previous research on bilinguals suggests an advantage of bilinguals over monolinguals in some linguistic tasks (Gathercole, Thomas, Jones, Viñas-Guasch, Young & Hughes, 2010; Bialystok, 2001 ), superior metalinguistic abilities in bilinguals over monolinguals (Bialystok, 1993) , and possible superior performance in tasks involving executive functioning and executive control (Zelazo and Müller, 2002) . Higher metalinguistic abilities could lead to heightened attention in relation to a language task like that performed here; high cognitive control could lead to active controlling of the language systems. It is possible, that is, that the Catalan speakers performed better, especially where they did --in relation to wider categories --simply due to enhanced attentional or cognitive control conferred by the fact of being bilingual (see general discussion).
The design of the first study did not allow us to determine whether any difference in performance between the English-and Catalan-speaking groups could be related to the fact that the two groups were processing two different languages, English vs. Catalan, or whether differences could be due to the fact that one group was bilingual and the other monolingual. . This question was addressed in the second study.
Study 2
Study 2 examined performance of bilingual and monolingual groups who shared a single cultural background. The question was whether, when the two groups responded to the same language, and when that language had the same semantic structure in relation to the relevant categories as that of the bilinguals' other language, would the bilinguals still perform differently from monolinguals. Here we tested monolingual speakers of Spanish in comparison with bilingual speakers of Spanish (and Catalan). The Spanish category organization for the categories used in this study is the same as in Catalan.
The two groups of speakers had similar SES backgrounds (students of psychology and education in public universities in Spain), both to each other and to the participants of the first (Catalan and English) study. The second study used the same task and stimuli as the first study (except the labels were in Spanish), in order to examine the question of the best explanation for differences in the scores of the Catalan speakers and English speakers in the first study.
Predictions
In line with the previous study, we expected performance to be higher in classical and radial taxonomic categories, and lower in radial thematic categories and especially homonyms.
We also expected, in line with study one, an effect of width in all cases except for the classical cases, and an effect of label in all cases except for the homonym cases. In relation to the aim of comparing two participant samples where bilingualism is the main difference in order to explore the potential contribution of bilingualism to category membership judgments, we predicted that if the language of the stimuli was responsible for the Catalan/English differences in the first study, we should find no difference in performance in study two, since both groups were tested on Spanish. If, on the other hand, in study one the bilingual nature of the Catalan group was responsible for their differential performance relative to the English group, then in the second study, the bilinguals (Catalan-Spanish) should show distinct performance from the monolingual Spanish group. In particular, the question is whether the bilinguals show better performance on the wide categories, or in the no label contexts, than the monolinguals, especially in relation to the classical categories, as was the case for the Catalans relative to the English speakers in study one.
Participants
Thirty-two Catalan-Spanish bilinguals (mean age = 20.76 years, SD=0.82) and thirty-five Spanish monolinguals (mean age =20.11 years, SD=0.45) took part in the study. All participants were undergraduate psychology and education students, recruited, respectively, at the University of the Balearic Islands and the Autonomous University of Madrid, Spain. Information about language use and proficiency was obtained via a language background questionnaire. The Catalan participants were similar in all respects relative to those of the first study. Participants in the monolingual Spanish group reported using only Spanish 100% of their time. All participants had passed university entry exams that require high proficiency in oral and written aspects of their languages (Spanish in the case of monolinguals, and both Catalan and Spanish in the case of bilinguals), so proficiency across language groups was deemed equivalent (see Costa, Miozza & Caramazza, 1999; Colomé, 2000 , for studies comparing similar samples).
Procedure
The testing procedure and scoring of participants' responses were identical to those in study 1. However, in this case, the 'wide' and 'narrow' categories from Catalan were used and renamed in Spanish. These words in Spanish have similar semantic structure, in relation to the English words of study 1, as the Catalan words from study 1 (see tables 2 and 3).
[INSERT 
Results
As for Study 1, participants' responses were examined in two different sets of analyses.
The first set analysed the pattern of target choices (choosing items that were 'like' the category exemplar, T1 and/or T2). The second set analysed the choice of items other than targets (Tax1, Tax2, Them1 and Them2), henceforth 'overextensions'. The latter set of analyses revealed minimal overextensions (from 0. 262 to 0.905 per cell), and the choices were likely influenced by the patterns of choices in relation to T1 and T2 (e.g., if they chose both targets, they may have been less likely to choose distractor items then if they chose only one of the targets), so we will not discuss these here. The results are shown in Appendix B, however, for the reader's information.
Analysis of scores in relation to target referents
As for Study 1, in 'wide' category trials, we considered a response correct if the participant chose both T1 and T2. In 'narrow' category trials, the response was correct if participants chose T1 only. A data set was obtained from the behavioural responses of the participants and a repeated measures ANOVA was performed with 4 factors: language group and label group (between-subjects) and width and category type (within-subjects).
The analysis revealed, first, main effects of category type, F(3,189)=16.450, p<.001, of width, F(1,63)=447.95, p<.001, of language group, F(1,63)=5.381, p=.024, and of label, F (1,63)=25.72, p < .001. Scores were significantly higher for classical categories (1.938) than for all other category types: homonyms (1.544), radial taxonomic categories (1.554), radial thematic categories (1.615), all ps<.001 (pairwise comparisons with Bonferroni correction); performance was better in the narrow categories (2.463) than in wide categories (0.863), and higher with labels (1.849) than without labels (1.477). And scores were higher in the bilingual group (1.748) than in the monolingual group (1.578).
There were also interaction effects of Category Type x Label Group, F(3, 189) F(3,189)=14.583, p<.001 . In order to explore these interactions, follow-up analyses examined each category type separately in relation to width, language group, and label group. Performance by Category Type, Width, Language Group, and Label Group is shown in Figure 4 .
PLACE FIGURE 4 ABOUT HERE.
Classical Categories: There was a significant main effect of only one factor, of Label group, F (1,63)=13.247, p = .001, with higher scores in the label group (2.158) than in the non-label group (1.718). However, performance by Label group interacted with both width and language group: Width x Label Group, F (1,63)=21.88, p < .001, Language Group x Label Group, F (1,63)=5.884, p = .018. Without labels, participants had higher scores for narrow categories (1.93) than for wide categories (1.50), whereas with labels, scores were higher for the wide categories (2.6) than in the wide conditions for homonyms. Both studies also showed some effect of the label on performance, with better performance in the label condition than in the non-label condition for all categories except the homonyms. With regard to the performance of the participant groups, the two studies show differences and some striking similarities. First, there was an overall advantage of the English speakers over the Catalan speakers in relation to radial taxonomic items in the first study, but no such advantage of the monolingual Spanish speakers over the bilingual speakers in the second study. This suggests that the effect for English in study one may have been related to the particular items tested for English versus Catalan. In contrast, the two studies share the result showing an advantage of the Catalan (bilingual) speakers in study one and the bilingual (CatalanSpanish) speakers in study two. In both cases, these speakers outperformed the other group (English monolinguals, Spanish monolinguals) in particular in the classical contexts and the radial thematic contexts, and especially in the wide and no label contexts. This similarity in performance argues against the first two possible explanations above for the performance in study one --i.e., against the possibilities that the particular items being tested or that language-and culture-specific factors were responsible for the differences in performance. Instead, the similarity in performance of the Catalan speakers in the two studies argues in favour of the third explanation --i.e., that the very fact of being bilingual raised awareness of or attention to the categories tested, leading to their responses being more in conformity with the categories of the language being tested.
Discussion
Taken together, the present studies highlight important implications for the study of semantic processing in bilinguals and for performance of bilingual participants in studies such as this one. Specifically, our results suggest that several factors influence category membership judgments in bilinguals: on the one hand, the specific semantic-conceptual mapping of the category type, the presence of a linguistic context (labels), and the width of the category all affect performance; at the same time, the very fact of being bilingual affects processing by promoting heightened linguistic awareness or cognitive control.
We argued that category membership is clearer in categories in which a word maps onto referents that are close in the conceptual space. Consistent with this, accuracy scores were highest in classical categories, and, importantly, they were as high in the wide contexts as in the narrow contexts for classical categories. In contrast, performance in the homonym cases was poor in all wide contexts, even in the presence of a label. That is, labels never were enough there to lead respondents to consider the T2 referents "similar" to the initial referents. The radial taxonomic and radial thematic cases lay between these two: performance on the wide cases was much lower than that on the narrow cases, but that performance was boosted with the presence of a label.
That is, the labels served to bring respondents to judge the T2 as "similar" to the initial referent in these category types, as they did in the classical category type.
The results of the two studies indicate that the judgments here were affected by an interaction of a variety of factors: semantic-conceptual mapping, linguistic context, and bilingual/monolingual status. The difference between the bilinguals and the monolinguals cannot be explained by effects of language or culture: in the second study, the specific categories, and the category scope for each were the same for the monolinguals and bilinguals tested (and also the same in the bilinguals' two languages, Spanish and Catalan). The increased accuracy of the bilingual group is consistent with previous reports of a bilingual advantage in metalinguistic and in cognitive tasks.
Note that previous literature has focused on the special pattern of categorization in bilinguals as a result of convergence of their two semantic systems. Our design avoided any confounds due to semantic convergence in the languages tested, and suggest that the pattern of choices in bilinguals can also be influenced simply by increased metalinguistic awareness or attentional control, consistent with work on bilinguals in other realms (Costa et al., 2008; Luk, et al., 2011; Tao, Marzecová, Taft, Asanowicz, & Wodniecka, 2011; Luk et al., 2011 , Kapa & Colombo, 2013 . Such awareness or control appears to have led the bilinguals to respond in greater conformity with the category structure of their language.
Conclusion
Summarizing, our results show that bilingualism, type of semantic-conceptual mapping, and linguistic context influence the treatment of category boundaries. In particular, our research highlights two main issues: first, that the effect of linguistic context on category membership is modulated by the mapping of conceptual knowledge onto word meaning. Category boundaries are not equally vulnerable to the influence of linguistic context, and as a consequence, the study of the relationship between language and the conceptual store requires careful distinctions between conceptual and semantic levels. Second, the results indicate that differences in categorization between monolinguals and early bilinguals are not only a product of convergence of the bilinguals' two lexico-semantic stores, but also stem from a heightened awareness or control of the linkages of category boundaries with the language-specific relevant boundaries. It should be remembered that the task here entailed similarity judgments, not category membership judgments. The fact that these results were obtained even in a simple similarity judgment task suggest the strength of these effects.
These results suggest that in future work, the adoption of careful choice and classification of stimuli based on semantic-conceptual mapping is necessary in order to distinguish the separate contributions of conceptual factors and linguistic factors. Second, the comparison of monolinguals, early and late bilinguals, and second language learners can help us to understand whether the type of bilingual advantage observed here arises from developmental differences or is a result of continuous practice in the use of different languages. Third, it would be beneficial to compare bilinguals whose languages are typologically close with bilinguals whose languages are typologically distant. Languages of the same family tend to have higher lexical similarity, a prevalence of cognates and presumably shared or overlapping conceptual or lexico/semantic representations (see Van Hell & De Groot, 1998) , so the question arises whether inhibition of L2 lexical forms that are similar to one's L1 involves greater or lesser attentional costs than keeping lexical forms separate in languages that are typologically distant and where lexico/semantic overlap is less likely. While we our studies did not directly compare groups of bilingual speakers whose languages differed in typological distance, it seems plausible to speculate that maintaining two separate systems of category boundaries might be more difficult in cases where category boundaries can be either totally different, or partially or totally, than it would be in cases where category boundaries differ completely. One factor that we predict would modulate performance in either case regardless of typological distance is the degree of proficiency of the speakers in the two languages, so this would be crucial to control in any examination of this question. 
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